Introduction
In the present scenario, nuclear physics and nuclear astrophysics are well described within the self-consistent effective mean field models. These effective theories are not only successful to describe finite nuclei properties but also explain well the nuclear matter system at supranormal densities. The relativistic as well as non-relativistic effective models are only the viable means to describe the nuclear systems over a wide range of masses. In recent decades, using the relativistic and non-relativistic formalisms, a large number of nuclear phenomena have been predicted near the nuclear drip-lines. As a results, several experiments are planed in various laboratories to probe more deeper side of the unknown nuclear territories, i.e., the regions of neutron and proton drip-lines.
Here we present the results for newly proposed parameterizations IOPB-I along with the recently published two parameter sets G3 [1] and FSU2R [2] . We compare the behavior of the equation of states (EOSs) of pure neutron matter (PNM) at sub-saturation densities for the different parameterization considered. The saturation properties for the symmetry energy and slope of the symmetry energy of the modified interactions are compared to recent experimental and theoretical models. Finally, we calculate the mass-radius of the neutron stars for the NL3, IOPB-I, FSU2R and G3 sets.
Results and Discussions
The IOPB-I set is obtained from the effective field theory motivated relativistic mean field (ERMF) energy density functional, which includes the contributions from δ-meson to the lowest order and the cross-coupling between ω and ρ-meson [1] . The optimization of the energy density functional is performed for a given set of fitting data using the simulated annealing method. The parameters fitted with experimental data for the binding energies and charge radii for 16 Pb nuclei with some constraints on the properties of the nuclear matter at the saturation density. The newly developed IOPB-I parameters along with other sets are displayed in Table I . Fig. 1 , displays the energy per neutron in pure neutron matter at sub-saturation densities, which are encountered in finite nuclei and in clusterization of nucleons. The results of NL3 set deviates significantly and FSU2R, IOPB-I sets are marginally deviated from the experimental data (shaded regions). However, parameter set G3 passes well through the shaded region. Finally, we use our parameter set to evaluate the mass and radius of the static neutron star composed of neutrons, protons, electrons and muons and the computed results are shown in Fig. 2 . From recent observations, it is clearly illustrated that the maximum mass predicted by any theoretical model should reach the limit ∼2.0M , which is consistent with our present prediction from the G3 equation of state of a nucleonic matter compact star with mass 1.997M and radius 10.82 km. The IOPB-I set gives a larger and heavier NS with mass 2.15M and radius 11.83 km comparable to the prediction of FSU2R set [2] . 
Summary and Conclusions
In the present report, we have constructed a new parameter set termed as IOPB-I for the ERMF model by fitting the experimental binding energy and charge radius of eight spherical nuclei. In addition to the finite nuclei data, we have also imposed some constraint on the nuclear matter at saturation density. The neutron matter EOS at sub-saturation densities for IOPB-I and G3 parameter sets show reasonable improvement over other considered parameter sets. The maximum mass of G3 parameter set is compatible with the measurements and the radius of the neutron star with the canonical mass agree quite well with the empirical values. However, IOPB-I set gives larger mass and radius of the neutron star. 
